We performed XRD measurements for the PbI2 powder and compared the spectrum with that of the PbI2 film obtained by solution spin-coating process (Figure S1a): less peaks are observed for the film due to the fact that in the film, most crystal facing up as (001), thereby signals from other faces will be greatly weakened or diminished. This is also the reason that PbI2 single crystal can be fabricated by simple spin-coating process. 1, 2 Note that both the PbI2 powder and the film look yellowish. 3 It is found that structure of the PbI2 crystal grown by this craft is 2H with hexagonal space group P-3m1, and the lattice constants were calculated to be a=0.4557nm and c=0.6980nm, in agreement with the PDF values. Usually, PbI2 crystal presents three polytypes of 2H, 4H and 12R, in which 2H is the stable structure of the crystal at room temperature. 4, 5 According to literature data, the PbI2 film deposited by spin-coating from DMF solution crystallizes in the form of the hexagonal 2H polytype, the most common PbI2 modification (Inorganic Crystal Structure Database, collection code 68819). 6 The results show that on a flat substrate, crystals grow in a preferential orientation along the c -axis, hence only four diffraction peaks appeared, corresponding to the (001), (002), (003) and (004) Generally, it is concluded that the spin-coated CH3NH3I / PbI2 (ratio of 3:1 in DMF)
film contains CH3NH3I and PbI2, during annealing the two materials starts to react, and CH3NH3PbI3-xClx is generated. The extra CH3NH3I is released into the environment. In this paper, we are not concentrating on the new materials; however we wish our findings here would be interesting to the community. With increasing the annealing time (5-25 min), peak 1 to 7 vanished gradually one by one, and signals of CH3NH3PbI3-xClx (peak 8, 9, 10, 11) appears and become more and more dominant, and finally only signals of CH3NH3PbI3-xClx (except peaks from the PEDOT:PSS/ITO/glass) are observed in the spectra. This indicates that the reaction is complete and pure CH3NH3PbI3-xClx film is formed. For the P films, the same tendency is observed, only the corresponding annealing times are different (see Figure S1c) . The optimal annealing time to form pure CH3NH3PbI3-xClx film is should be CH3NH3PbI3, or x is negligible. This is consistent with the reported. 7 We have used energy-dispersive X-ray spectroscopy (EDS) to confirm the above results ( Figure S3) , in which signals from Cl is negligible. So PbCl2 actually plays a role of providing Pb, analogous to the role of lead acetate [Pb(Ac)2] reported elsewhere. [8] [9] [10] 
